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FOREWORD

The Federal Remediation Techngiess Roundtable (Roundtable) hasblished thisguide to provide
information to develpers and vendors of innovative and alternative hazardous waste remediation
technol@ies on Federal remediation techrmptalevelgpmentprograms. The Roundtable was established

in 1990 as an integengy committee to exchae information angbrovide a forum fofoint action rgardirg

the develpment and demonstration of innovative techgige for hazardous waste remediation. Roundtable
member gencies egect to corplete many site remediatioprojects in the near future, and rgoze the
importance ofproviding expedited access to Federal resources for techgpaievelpers and others
interested in innovative techngipdevelgment.

This document includes informatiprofiles onprograms and initiatives thg@romote the devefmnent and
use of innovative site remediation techrypds, includimg joint ventures angublic-private partnershps,
available throgh Federal gencies interested in the devaleent and use of engng innovative site
remediation technofiies. These include site characterization and hazardous waste treatment gigetinolo
This document contains degatrons of programs @erated or gonsored i the U.S. Environmental
Protection Ayengy (EPA), the U.S. Armp, the U.S. Nay, the U.S. Air Force, the U.S. partment of Enagy
(DOE), and the U.S. partment of the Interior (DOI). Information on thegrams was spplied by the
members of the Roundtable.

Eachprofile also includes at least ompeogram contact, with gecific project contacts included where
available, to hel interested devefersgather more information and initiate contact with phegram. The
appendix to this document contains mgeneral contact information on Federal remediation techgolo
research and devgdmentprograms and initiatives.

This guide will be revisedperiodically. If your Ageng/ has ag programs or initiatives on innovative
remediation technotfies develpment that should be included in future versions ofghide, or ifyou have
ary swggestions for inproving this documentplease cormplete the sggestion form at the end of this
document or contadaomie Smith Technolayy Innovation Office, U.S. Environmental Protection
Agencgy (5102G) 401 M Street SW, Washington, D.C. 20460

Walter W. Kovalick, Jr., Ph.D.
Chairman
Federal Remediation Techngles Roundtable
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U.S. Dgpartment of Defense Cleanp Programs

DoD Environmental Quality Mission and
Challenges

The Deartment of Defense's Environmental
Quality Research, Devetmnent, Testig, and
Evaluation (EQ RDT&E)program is based on
four regquirements that constitute thpgllars of
DoD's environmental secwyitmission. DoD is
required to:

(1) Cleanup hazardous wastes resugirirom
pastpractices at active, formgrlised, and to-
be-closed militay sites;

(2) Comply with the laws B controlling hazard-
ous emissions from itsystems and pera-
tions;

(3) Prevent pollution throwh substitutions
through of materials angrocesses to gnif-
icantly reduce or eliminate thgeneration of
pollutants; and

(4) Conserve natural and cultural resources
through proper stewardsipiand mangement.

Cleanup. DoD has identified 17,6600otentially
contaminated sites at 1,877 DoD installations and
6,786 formen used defense sites (FUDs). Of
these, about 7,000 will geire cleanp. DoD
estimates that negrhll sites have been identified
and that clearuof the sites will be copieted ly
2011. Degin and construction work will increase
through 1998, then moderate until all cle@ns
conpleted. The most common contaminants at
DoD sites are:petroleum products, solvents,
metals, pesticides, angaints. Some sites also
contain more unusual wastes, such as ploderd
ordnance or low-level radioactive materials.

Compliance. DoD must meet all gulatory
requirements establishedybBaw relatirg to air,
water, and land dischges. Maly conpliance

deadlines have been met with best-available but

costly technolgy;, some @erations continue
under terporaly waivers. Eperience sggests

that future rgulations will likely be more strin-
gent, and comliance throgh emission control
will continue to be rquired, since it will not be
possible to eliminate all hazardous disgear
throgh pollution prevention stratgies.

Pollution Prevention. DoD is required to reduce
waste streams thrgh material substitution and
redesgn of materials andorocesses that are
environmental} syperior while continuig to be
functionall effective. Theprimary tamets, de-
rived from the Toxic Release Invgntand
EPA's list of the 17 most toxic substances, are
volatile omganic conpounds, ozone gheting
substances, and hazardous/toxic materials.

Conservation. DoD must balance conflictin
demands of morepace-intensive traing on
diminishing military lands. Maintenance of
national infrastructure for flood control, ngat
tion, and other Cqs of Ergineers national civil
works often result in copeting uses for land
resources. Protection of coastal and marine re-
sources, while conductijoperations for militay
readiness, alspresents challeges.
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DoD Problem Areas and Development Mission Objectives

Problem Definition

Development Objectives

CLEANUP
The remediation of soil, sediment, groundwater, surface

materials from past military activities.

water, and structures contaminated with hazardous and tpxioxic materials disposal practices in three areas: site inves-

Provide new or improved cost effective methods to identify,
evaluate, treat, control, and mitigate past hazardous and

tigation/characterization; remediation; and environmental
contaminant and effects.

COMPLIANCE

EQ requirements relating to air, water, and land pollution
through the control, treatment, and disposal of solid and
hazardous wastes. Primary areas of emphasis are indust|
activities, solid and liquid discharges from ships, and env
ronmentally sound disposal of pyrotechnics, explosives, g
propellants.

ialraste behavior, media-specific control and treatment tech-
- nologies, and monitoring and assessment tools. To meet
ndxisting and future national/international regulatory con-

Technologies for advanced end-of-pipe control, treatment,
and disposal of wastes to meet air, water, and land requife-
ments. R&D is focused on characterization of pollutant apd

straints otherwise inhibiting the DoD mission.

POLLUTION PREVENTION
Elimination and/or minimization of materials and material

toxic, or excess wastes into the environment.

development processes that produce or release hazardofyispf VOC, ODC, and HAZMAT materials and processes in

Technology in the form of materials, processes, and funct
tional products allowing the eventual elimination of the uge

DoD maintenance, overhaul, and remanufacture of new
weapons systems.

CONSERVATION

Maintaining optimum training, testing, and operational
mission effectiveness by stewardship and preservation of
natural and cultural resources on DoD lands.

tlealtural resources diversity and productivity. Advanced

Enhanced and continued testing and training mission effq
tiveness through effective management of ecological and

C-

models and techniques for resource characterization/impjct
analysis and improved mitigation and rehabilitation mea-
sures.

DoD, as “owners” of environmentg@koblems,
and with both an interest in sgteardirg the
public and the lgal reponsibility for its own
contamination, rguires more effective and less
costly technolgies to address environmental
securiy. DoD has an interest in the accelerated
develpment and iplementation of cost-effective
advanced technofes since it mustprovide
timely solutions for its mission-ugie technolgy
needs and its other extensive, cgstdonplex,
and risky environmental needs.

DoD recanizes the need for cqratent in-house
peole for smart technolgy buying from acade-
mia, industy, or other gencies. Such copetence
can ony be maintained Y active pursuit of
research and devgiment in its laboratories and
centers and simultaneoymirsuit of scientific
understandig of issuesprocesses, and continued
advances in technaiy, cowled with rigorous
testig and evaluation thrgh an intgrated
research and dev@mentprogram. Intgration is
provided throgh existig mechanisms ledyb

Defense laboratories' balance of intramural and

extramural activities.
DoD Environmental Quality RDT&E Process

DoD's EQ RDT&E effort is almosy texaH
cuted kthe Services thrah Civil & Environ-
mental Egineerirg, Combat Material, and Cor-
porate laboratories. These laboratopasvide the
technical epertise to enable the Services to be
smartyleus and users of new andgraved
technol@gies. Each laboratgrgeneraly performs
the environmental workjuieed ty the primary
weaaon, platform, or installation mission it gu
ports. For exarple:

® The U.S. Air Force Wght Laboratoy and
Armstrog Laboratoy and the Naval Air

Warfare Center share the lead on environ-

mental work for aviation and maritime avia-
tion.

® The Naval Surface Warfare Center does envi-
ronmental RDT&E for shs in sypport of

Federal Remediation Technologies Roundtable



NAVSEA, the aquisition and life-gcle
manaer for surface wegans ystems.

® The U.S. Arny Engineer Waterwgs Exper-
iment Station, where cleapuRDT&E is

executed, is under the Command of Head-

quarters, U.S. Arp Comps of Emineers,
which administers the cleapyrogram for
the Armry.

In the continuous diaiue between technaly
users and R&[producers, the laboratories inter-
pret science and techngjp to enable users to
separate the R&D rguirement from needs that
can be addressed thghuexistirg and available
technolay. User stated guirements are cross-
checked for commonajit by the Tri-Service
Prgect Reliance Joint Eineers' Panel teams for
the four environmental securitmissionpillars.
Thesepillars are comrised of R&D ewgineers

and scientists from each Service who also sit on

parallel teams of the integang/ Stratajic Envi-
ronmental Research and Dev@teent Prgram
(SERDP) (see. 23). Thepersonnel on the teams
possess the sjdrt matter epertise to understand
the technolgy, intempret the rguirements to
create balanced and focusgint projects and
evaluate technicgbrogram proposals for inclu-
sion in SERDP, the Environmental Secpyrit
Technolay Certification Prgram (ESTCP) (see
p. 27), and othergeng/ programs. The teams
provide for DoD inter-laboratgrintegration and
the leverging of technical congas, programs,
and talents to creaf®ojects for innovative dual
use technolgy, while providing for DoD user
requirements.

Laboratoy personneplay a key role in technol-
ogy shortfall need identification and assigtin
field commands to understand and solvgent
problems reguiring emeging technolgies from
any source. Laboratgrscientists and gmeers
communicate their R&D accagulishments and
DoD technolgy needs tgrofessional, trade, and
academic forums thrgh scientific or technical
papers and numerous other excbas. The
research egineers and scientists link their labora-
tories with field users and externalpgliers of
science and technag from industy, academia,
and other gencies. This communication interac-

tion that underlies the more formal and visible
user gelirements devefament and pproval
processes is the work péagole who have read
access tpeer oganizations, therivate sector,

and the users who need their advjcalsd he
have access to indysand academipeers to
facilitate their understandjrof DoD's gecific
needs and constraints.

The DoD Cleanp Pillar R&D Structure is g
pended to this section (spe6).

Defense Environmental Restoration
Program

DoD danu policy is determined centrgliunder
the Defense Environmental Restoratigrafro
(DERP). DERP includes two fjaa conmponents:
Other Hazardous Wastpetations (OHW) and
the Installation Restoraticanf(tRP). Under
the IRP, DoDperforms all rguired contaminated
site cleanps. Althowh policy direction and
ovefdiof IRP are rgmnsibilities of the Dputy
Assistant Secretaf Defense, each Service
(Armg, Naw, Air Force) is regonsible forpro-
gram inplementation.

DERP has ecified procedures for evaluatn
sites aptbcuring cleany services under IRP
that follow ERidelines for site invegiations

and remediation. Thegeocedures cover all

phases of site merations, includig preliminary
assessment/sitepection (PA/SI), remedial
investjation/feasibiliy study (RI/FS), and reme-
dial degn/and remedial action (RD/RA).

Neaylall DoD assessment and remediation work
is done throgh contractors. Genergllthere are
two ypes of contractors: those gaged in site
assessments and invgatiions (PA/SI throgh
RI/FS) and those thagrform RD/RA. Contrac-
tors that work on PA/SIs and RI/FSs seldom work
on the RD/Riase. Vendors should ensure that
their technglies are considered at the earlier
stges of site invegtiation and assessment.

In selectig and degining remedies, DoD offi-
cials coordinate with EPAdrmal officials to
ensure that cfegoals meet rgulatory require-
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ments. Most contractin is done on an
installation-oriented basis, either thgbucen-
tralized contractig service centers or diregtby
the installation. Althogh each Service follows
general procedures pecified ty DERP, each
procures its own services.

DoD sends aproximately $15 million annuayl

on RDT&E, primarily to demonstratpromising
technol@ies. Technolgies demonstrated include:
bioventirg, in situandex situvapor extractionjn
situ soil ventirg, in situ bioventirg, in situ
bioremediationgex situbioremediation opetro-
leumproducts, chemical detoxification of chlori-
nated aromatic copounds, in situ carbon
regeneration, incineration of soil contaminated
with explosives, infrared thermal destruction, low
tenperature thermal sfrping, thermal destruc-
tion, radio freueng thermal soil decontamina-
tion, and comacting of explosives-contaminated
soil.

U.S. Army Defense Environmental
Restoration Program

The mangement of the Arm Installation Resto-
ration Prgram is the rgmnsibility of the U.S.
Army Environmental Center (AEC) with gport
from the U.S. Armg Comps of Emgineers
(USACE). USACHEperforms allphases oproject
execution as AEC is transitiogjrout of this area.
Sites under the DoD FormetUsed Defense Sites
(FUDS) program are solgl the reponsibility of
USACE whichperforms allphases of environ-
mental restoration.

U.S. Air Force Major Commands

The Air Force IRP is decentralized. It is executed
by the Air Force Mpr Commands. Each ma
obtain gecialized technical gyport from

contractors in one of threg/svdahrowgh task-
order contracts administerey five contract
service centers; thrgh individual contracts

issuedy the commands themselves; oy b

individual installations. Much of the Air Force's

restoration work is geonducted Y the Arny
Corps of Emgineers. In the future, the Air Force
plans to issue contracts for this work.

U.S. Naw Facilities Engineering Command

The Nay Facilities Emgineerig Command

(NAVFAC) manges the Nay IRP. Dg-to-day
perations of the IRP are conductedtbn field
divisions thatperate within distincgeagraphical

boundaries. The marity of the IRP work is bemp

done ly syport contractors under two distinct
contract mechanisms, each geahly the field

divisions:

® Conprehensive Log-Term Environmental
Action Naw (CLEAN) contracts foprocur-
ing remedial stug and degjn services.

® Remedial Action Contracts (RACs) for
procuring remedial cleanuservices.
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DoD CLEANUP PILLAR R&D STRUCTURE

OBJECTIVES

SUB-AREAS

PROGRAM THRUSTS

IMPROVED SITE
CHARACTERIZATION
AND M ONITORING

Remote Sensing

1A: Detection of Unexploded Ordnance

Field Sampling
and Analysis

1B: Site Characterization and Monitoring
1D: Analytical Systems

Database Development

1E: Groundwater Systems

EXPEDITIOUS , LESSCOSTLY
REMEDIATION TECHNOLOGIES
WHICH PROTECT HUMAN
HEALTH AND THE
ENVIRONMENT

Groundwater/Surface
Water

1F: Explosives/Organics Contaminated Groundwater
1H: Solvents/Fuels Contaminated Soils
11: Fuels Contaminated Groundwater

Soils/Sludges

1G: Remediation of UXO Contaminated Sites
1J: Explosives/Organics Contaminated Soils
1H: Solvents/Fuels Contaminated Soils
1N: Inorganics Contaminated Soils

Structures 10: Heavy Metal Contaminated Structures
1P: Explosive/Chemical Agent Contaminated Structures|
Sediment 1R: Contaminated Sediments

DEVELOP USER-BASED RISK
ASSESSMENTM ETHODOLOGIES

Fate Transport Models

1T: Fate/Transport Methods and Model Development
1U: Risk and Hazard Assessment Model

Federal Remediation Technologies Roundtable




U.S. Dgpartment of Energy Cleanup Programs

Environmental Restoration Program Needs tasks, actual cleapuwork, waste margement

duties, or various combinations. For exien
DOE's Environmental Restoration Bram is contractors are mmsible for dg-to-day project
regonsible for cleanig up 110 maor installa- mangement under Environmental Restoration
tions and other locations. DOE estimates that Mameent Contracts (ERMCs) awarded at the
remediation mybe reuired at about 4,000 of its Hanford and Fernald sites. ERMC contractors
contaminated areas or sites. Most sites have been havgtitreas performing remedial invesga-
used for nuclear wgans research, devgiment, tion/feasibily studies themselves and are
and production. DOE installations tend to be pessible for subcontractyremainirg work to
much lager than non-DOE sites. Twegnrthree companies with pecialized epertise and
DOE sites are listed on the [gsfund National technolyy.

Priorities List.
DOE has bgun to inplement a number of

Key considerations of DOE's Environmental contract reforms thathasize performance-
Restoratiorprogram include the followig: based pproaches and risk shagn provide
incentives for M&O contractors for cost-reduc-
®  Most of the DOE clearpeffort is occurriig tion and safgt measures, and identifasks that
at 64 installations magad under the Reme- hasuld be undertakerylualified subcontractors.
dial Actions Prgram. The first two intgrated mangement contracts

awarded under the newstem have been multi-
® Some contaminants at DOE installations are  year efforts for margement and cleamuof the

unique to nucleaproduction, while others are Idaho Natal Emineerirg Laboratoy and
common to moreypical industrialprocesses. RogkFlats sites.

Mixed waste (containgpboth radioactive and

non-radioactive constituents) is a wigesad Technolagy Focus Areas

problem.

DOE recagnizes that DOE cleamps provide an
® The Decontamination and Decommissi@nin opportunity for develgers of innovative tech-

Program will involve p to 1,000 facilities. nolgies. DOE's technolyy-related research and

This program manges retiredgovernment- develmment activities taget five “Focus Areas”

owned facilities such as reactors, laboratories, thaksent kg remediation and waste man-

buildings, and storge tanks. gementproblems within the DOE copex. Five
areas for the devgbment of cross-cuttiop

m DOE conducts research and deypehent, technolgies also have been established.

primarily in the form of demonstrations of

technolmjies such am situ bioremediation, Each Focus Area includpscific cateories of

air strpping, vitrification, soil washig, technol@ies that rguire research and develo

solvent extraction, solar detoxification, and ment. These are:

aboveground biolaical treatment.
Contaminant Plume Containment and Re-

Contractorsperform virtualy all cleanp and mediation Focus Area which concentrates on
restoration work at DOE installations. DOE the use of emging technolaies that characterize
awards remedial action contracts on a sjtesite contaminanplumes, contain sources, and control
basis. These contracts are nget by DOE's migration. Goals in this Area are to achieve
Operations Offices. Dgendirg on the site, breakthroghs onproblems for which remediation
contractors mabe reponsible for mangement technolajies do not exist, @ecially dense non-
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aqueousphase lquids (DNAPLS), heay metals,
and radionuclide contamination imufers and
overlying soils.

Mixed Waste Characterization, Treatment,
and Disposal Focus Area which plans to
conduct a minimum of thregilot-scale demon-
strations of mixed waste treatmepstems, usig
actual mixed waste yh1997.

Radioactive Tank Waste Remediation Focus
Area, which has concentrated on four DOE
installations where most DOE undesund
storagye tanks are located.

Landfill Stabilization Focus Area, which
concentrates on devglng, demonstratig, and
implementirg technolaies to remediate buried
waste in landfills locategredominany at seven
DOE installations.

Facility Deactivation, Decontamination and
Material Disposal Focus Areawhich is in the
process of selectqa site for a full-scale dem-
onstration of facily decommissionigtechnolagy
with an enphasis on the racling of con-
taminated buildig materials for reuse within the
DOE conplex.

Cross-cuttig technolgies are defined as those
which overlg the boundaries of Focus Areas, and
technol@ies develped in these areas will be used
in Focus Area testinand evaluationprograms
wherever thg are gplicable. These areas are:
Characterization, Monitorlp and Sensor
Technolgy; Efficient  Separations and
Processig; Robotics; Innovative Investment; and
Pollution Prevention.

Environmental Technology Develgppment
Programs and Services

DOE provides a rage of programs and services
to assist universities, indugfrand otheprivate
sector oganizations and individuals interested in
develging or goplying environmental technolo-
gies. Workirg with DOE Qperations Offices, as
well as mangement and jeratirg contractors,
EM enmloys a number of mechanisms to idgntif

intgrate, develp, and adat promising emeging
technolyes. These mechanisms include
collaborative  arrgements, procurement
provisions, licensig of technolgies, consultig
arrargements, reimbursable work for indystr
and pecial consideration for small business.

EM awardggrants and cqgerative greements if
51% or more of the value of the effort is related to
a public interest goal. Such goals include
advancement giresent/future U.S. gabilities in
domestic and international environmental clganu
markets, technolyy transfer, advancement of
scientific knowlede, or education and traimgjrof
individuals and businesses.

The Industy and Universig Pragrams Area (see
p. 31) is aprimary DOE vehicle for fundig
research and devglmentpartnershps with the
public and private sectors to introduce new
technol@ies into the programs manged Ly
DOE's Office of Science and Techngjo

DOE uses several mechanisms under the above
Pragrams Area and otherwise to invite fhrésate
sector tgarticipate in its technolgy research and
develpment programs. These include
Coperative Research and Devefoent
Agreements (CRADAS) for collaborative R&D
with non-federapartners, angbrocurements for
technol@y develgpment under Pgram Research
and Develpment Announcements (PRDAS) (see
p. 33) and Researchpportunity Announcements
(ROAS) (se@. 35). The Small Business Technol-
ogy Transfer Prgram (seg. 37) is a pecialpro-
gram throgh which small businesses wna
participate in the aboverograms. DOE also is
one of 11 federalgencies involved in the Small
Business Innovation Research gteon, adminis-
tered ly the Small Business Administration (see
p. 21).

CRADAs are greements between a DOE R&D
laboratoy and ag non-federal source to conduct
cogperative R&D that is consistent with the
laboratoy's mission. Thepartner mg provide

funds, facilitiespeale, or other resources. DOE
provides thepartner with access to facilities and
expertise; externgbarticipants receive no federal
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funds. Rghts to inventions and other intellectual
property are ngotiated between the laboragor
and theparticipant.

PRDAs argorogram announcements which solicit
a broad mix of advanced devpioent and
demonstrationproposals. A PRDA rquests
proposals for a wide rage of technical solutions
to gecific EM problem areas. Mulple awards,
which mg have distinct pproaches or congs,
aregeneraly made.

The ROA seeks advanced research and technol-

ogies for a broad sge of cleanp needs and
sypports plied research raging from concet
feasibility to full-scale testig. Each ROA is pen
continugusir a full year followirg the date of
issue and includepaatial procurement set-aside
for small businesses.

Develgers and vendors of innovative technolo-
gies interested in more information about DOE's
technolyy develgpment efforts should contact
the DOE's Center for Environmental Mgeaent

Information, toll-free, at 800-736-3282.
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U.S. Environmental Protection Agency Cleanup Programs

Hazardous Waste Cleanp Sites

The Syerfundprogram for the clearof closed

or abandoned hazardous waste sites is adminis-
tered ly EPA under the Coprehensive Envi-
ronmental Rgoonse, Comensation, and Liabiljt

Act (CERCLA). Since 1980, therimary re-
sponsibility for site cleanps has shifted from
EPA to reponsible parties. Currenyl, almost
75% of all cleanps are beig implemented s re-
sponsibleparties, with EPA or state oveghi.

Superfund enphasizes remedies that include the
use of hazardous waste treatment teclgieso
The use of innovative technojes for Sperfund
cleany has been increagjninnovative treatment
technolajies currenty account for more than half
of the treatment technaj@s selected for control-
ling waste sources.

EPA has an active research and demonstration
program for innovative cleamu technolgjies.
EPA's primary mechanisms fopromotion of
innovative technolgies for site remediation are
testirg/verificationprograms such as the fer-f-

und Innovative Technolfy Evaluation (SITE)
Program (seep. 45) and the Environmental
Technolagy Verification (ETV) Prgram (seep.

41). EPA ponsors other integeng/ technolgy
develgpmentprograms and initiatives.

Remedies have nget been selected for hundreds
of sites on the NPL. In addition, EPA estimates
that 80% of future sites (either on the NPL or
otherwise rquiring remediation) will reuire
remediation of contaminategiound water, 74%
will require soil remediation, 15% sediments
remediation, and 10% slgd treatment. The data
available on these sites indicate tgpes and
extent of treatment techn@y applications
needed in the future:

m Volatile omganic conpounds are the most
common contaminants, followed, bnetals
and semi-volatile ganic conpounds.

®m Chlorinated VOCs are the most common
organic contaminant, followed yb other
VOCs, PCBs, PAHSs, aplenols.

® The most common metal is lead, followed b
chromium, arsenic, and cadmium.

Based on contaminant occurrence and historical

technolgy trends, somgeneral observations can

be made about tipetential Sperfund market for

gecific technolgies. These observations do not

necessanl consider several other paortant
factors in rgnsetection, such as federal and

state cleamustandards, copeting technolgies,

other site characteristics, gnblic accetance.

®m Based on current trends, at least 30% of the
parfund sites will inplement innovative
techngles for some dgree of source
control. Innovative technofly use should
grow as more cost angerformance data
become available.

® The use of SVE techndi@s for all y/pes of
VOCs is epected to continue at current
levels, and m&ven increase.

® Thermal desqgtion for the treatment of
VOCs and PCBs nyaincrease.

® The selection of bioremediation atgeufund
sitey narease.

m  Alternatives to incineration for the treatment
of SVOCs are in demand.

® Treatment of metals in soil peesents a
potentially large, but untpped, market for
innovative treatment.

® Newin situground water treatment technol-
ogies are ingreat demand. Puprand-treat
techngies often cannot achieve desired
cleanpigoals.

Underground Storage Tank Sites

12
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Undeground storge tanks (USTs) contairgn
petroleumproducts or hazardous chemicals are
also rg@ulated under RCRA. Tank owners are
regonsible for remediation under state UST
programs. Mgor factors concerngn UST site
remediation include the follown

® As of 1995, pproximately 306,000 UST sites
require cleanp. Of these, 131,000 sites have
conpleted cleanps, leavirg a universe of
170,000 rguiring some level of cleanqu An
additional 100,000 releases argested ly
2000. There is an aveya of almost three
tanksper site. Per site cleapwcosts rage
from $10,000 to $125,000 for soil remediat-
ion and $100,000 to $1 million fayround
water remediation. At an avee cost of
$125,000, thepotential UST market could
reach $34 billion.

m  Approximately 98% of USTs contaipetro-
leum products and 2% contain hazardous
materials.

® About 68% of UST cleams use innovative
technolgy. For sites contaminated with
petroleum, landfillirg is used most faguently
at sites (one-third), followed yb natural
attenuation, bipiles, soil vacuum extraction,

landfarmirg, and thermal desption. For sites
gittund water contamination, natural attenua-
tion is the most common yerfadidwed Ly
pump-and-treat, airarging, andin situ biorem-
ediation.

RCRA Corrective Action Sites

pploximatel 5,100 hazardous waste treatment,
stoge, and diposal facilities (TSDFs) myabe
sulject to corrective action under the Resource
Conservation and RecoweAct (RCRA). The
akility owners or perators are r@ensible for the
necess§r corrective action, with ovegit by
EPA or a state.

Between 1,500 and 3,500 of thypilated TSDFs
will geiire corrective action. A wide variebf
wastes, manf which are similar to those found
at Syperfund sites, will rquire corrective action.
Some of the mosprevalent wastes include
corrosive @mitable wastes, hegvmetals,
aganic solvents, electptating waste, and waste
oil.

About half of all RCRA corrective action facili-
ties use off-site digsal remedies and half use
innovative treatment. Of the innovative technol-
gies, about one-third each are SMESitu bio-
remediation, and abowgound treatmentpri-
marily bioremediation.

Federal Remediation Technologies Roundtable 13
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Interagency R&D Assistance Pragrams

National Environmental Technology Test Sites Prgram (NETTS)

Sponsors

Air Force:

Groundwater Remediation Field Laboratory
Dr. Mark Noll

Bldg. 459

P.O. Box 02063

Dover Air Force Base, DE 19902-2063
302-678-8284

Air Force:

Chlorinated Hydrocarbon Remediation
Technologies

Bud Hoda

Sacramento Air Logisitics Center
SM-ALC/EMR

5050 Dudley Blvd., Suite 3

McClellan AFB, CA 95652-1389
916-643-1742, ext. 355

Navy:

Advanced Fuel Hydrocarbon Remediation
Technologies

Ernest Lory

NFESC, ESC-411

1100 23rd Avenue

Port Hueneme, CA 93034-4370

(805) 982-1299

U.S. Department of Defense/Environmental Protection Agency

Army:

Explosives and Metals Remediation
Technologies

Albert J. Walker

USAEC

SFIM-AEC-ETP

Aberdeen Proving Ground, MD 21010-5401
(410) 612-6858

EPA:

Site Characterization Technologies
Eric Koglin

U.S. EPA NERL, CRD-LV

P.O. Box 93478

Las Vegas, NV 89193-2478

(702) 798-2432

EPA:

In-situ Bioremediation Technologies
Dr. Michael J. Barcelona

1221 IST Building

The University of Michigan

2200 Bonisteel Blvd.

Ann Arbor, Ml 48109-2099

(313) 763-6512

The National Environmental Technglp Test
Sites Prgram (NETTS) is an environmental
technolay testirg and evaluatiomprogram that
provides locations, facilities, and fgoort for
applied research, demonstration, and evaluation
of innovative cleanp and characterization
technolmies that are candidates for Installation
Restoration efforts at DoD facilities. NETTS
promotes technolyy transfer from research to
full-scale use and facilitates geditious transfer
of technolgies betweegovernment gencies and
theprivate sector.

Areas of rgmnsibility are divided amam the
three services and EPA. These areas are:

Air Force: The Groundwater Remediation
Field Laboratory (GRFL) at Dover AFB

provides sites where research can be conducted

on the trangort, detection, monitorip and clean-
up of solvent and fuel contaminants in the
subsurface. GRFprovides a urjue gportunity
for conductiig experimental, contained releases
of dense nomueousphase lquids (DNAPLS).
GRFL also provides other well-characterized
contaminateghlume sites and gyport services.

16 Federal Remediation Technologies Roundtable
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The Air Force also magas theChlorinated
Hydrocarbon Remedial Demonstration Siteat
McClellan AFB, whichprovides areas to evaluate
investgative technolgies and remediation
technolmies for chlorinated ydrocarbons
contamination in soil angroundwater.

Army: The U.S. Arny sponsors two locations
that provide sites to demonstrategyssems for
remediatilg soils andgroundwater contaminated
with heay metals and gptosives. Thevolunteer
Army Ammunition Plant (AAP), near
Chattanoga, Tennessee, aricbuisiana AAP,
near Shreveort, Louisiana,provide different
hydrogeolagical and climatic conditions and
variations in epglosives and heavmetal con-
taminants. Demonstration sites include landfill,
burning ground, redwater treatment, apbduc-
tion/process line areas.

Navy: TheEnvironmental Technology Demon-
stration Site at Port Hueneme, California,
providesin-situ andex-situlocations to demon-
strate advanced fuelytirocarbon remediation
technolajies for treatment of Ngwspecific fuels
contamination in soil androundwater. Areas
include a contaminated soil stgille facility

contaminated with fuels; an 1l-acgasoline
stationplume; and undground storge tank and
spill areas.

EPA: The National Center for Integrated
Bioremediation Research and Devefument at
Wurtsmith AFB, Michgan, co-ponsored i EPA
and the Universyt of Michigan, gerates a con-
trolled field test-bed facilit for investgations to
support the degin and egineerirg of integrated
bioremediation pstems. Thigproject focuses on
in-situ bioremediation of surface soils, subsoils,
surface water, angroundwater contaminated b
fuels, solvents, and othergamic substances.

EPA also coqsonsors theConsortium for Site
Characterization Technolayy, established o
the National Eposure Research Laboragbr
Characterization Research Division, Lasg¥g,
Nevada, which identifies, demonstrates, evalu-
ates, verifies, and transfers data about innovative
monitoring, measurement, and site character-
ization technolgies. Plannig assistance is
offered to develpers to ensure verified data
collection and to extend thgg@ication of new
technola@ies to other sites.
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Rapid Commercialization Initiative (RCI)

H4418

Phone: 202-482-0825

Coordinating Sponsor. U.S. Department of Commerce

Other Sponsors U.S. Department of Defense, U.S. Department of Energy, U.S.
Environmental Protection Agency, California EPA, Western
Governors' Association, Southern States Energy Board

Contact/Address Stanley Chanesman
U.S. Department of Commerce

Washington, DC 20230

The Ragid Commercialization Initiative (RCI), an
interageng/ effort coordinated Y the U.S.
Department of Commerce, fosters peoative
interaction of theprivate sector, states, and
Federal gencies to h@ bring environmental
technolgies to market more pally and effi-
ciently. RCI acts as gatewa to other federal
agencgy programs thatprovide @portunities for
environmental technogfy demonstration, verifi-
cation, and transfer. R@rovides in-kind assis-
tance for selected cqranies with commerciatt
read/ environmental technoffies in four cate-
gories: avoidance; control; monitogn and
assessment; and remediation and restoration.

Theprimary goal of RCI is tgprovide services to
industy that hep lower three kg barriers to
commercialization:

(1) finding sites for full-scale technajy demon-
strations;

(2) evaluatig and verifing technical perfor-
mance and the cost pérformance of tech-
nologies;

(3) promoting regulatory accetance of verified
data and epediting thepermitting process.

The selection of techgielforparticipation in
RCprograms centers on two criteria:

® The technolgy addresses environmental and
market needs, with a focus on solutions to
private sector needs and added consideration
for@plication topublic sector environmental
problems.

® There is a cleapath to commercialization
and the technolgy is only a few, final stps
from commercialization, such that tegstin
evaluation and verification will cqohete the
process.

Marketin financirg, or production assistance are

not availablender RCI. Exemtions from federal

laws andgelations also are not available under
RCI.

Partigiants in RCI are selected thgiuprogram
announcements and an intenspeer-review
process that examines both technical and business
soundness. The first announcement was made in

Agust 1995. The selection of the first 10 RCI
projects was announced in March 1996.

18 Federal Remediation Technologies Roundtable
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Remediation Technolgies Develpment Forum (RTDF)

Coordinating Sponsor.

Contact/Address/Phone

513-569-7861

703-603-9910

U.S. Environmental Protection Agency

Robert Olexsey

U.S. Environmental Protection Agency
26 West Martin Luther King Dr.
Cincinnati, OH 45268

Dr. Walter W. Kovalick, Jr.
Technology Innovation Office (5102G)
U.S. Environmental Protection Agency
401 M Street, SW

Washington, DC 20460

The Remediation Technajies Develpment
Forum (RTDF) was established in 1992HPA
to identify ways of workirg together with indus-
try to solve cormplex hazardous waste remediation
problems. The RTDF ispen to all interested
parties and hagrown to a consortium gfartners
from private industy, government gencies, and
academia who share the comngwal of devel-
oping more effective, less cogthazardous waste
characterization and treatment techgds.
RTDF partnershis undertake research,
develgpment, demonstration, tesgjnand evalua-
tion efforts to achieve common clegngoals.

The RTDF advances the devateent of cost-
effective technolgies for the remediation of

hazardous wastes, and works to achieve these

goals ty:

e identifying priority remediation technogy
develgpment needs;

® establishig and overseemaction teams to
plan and inplement collaborative research
projects to address these needs; and

® addressig scientific, institutional, and
regulatory barriers to innovative treatment
technolmies.

RTDF members establish self-mged action

teams that brinmembers tgether to work on
their hghest priority problems. These teams
define techn@y research needs, devpland
plement researcproject plans, andproduce
and disseminate scientifjcatedible results to
facilitate broad aqat@nce of the technay.

EPA fatitates the peration of the Action Teams

and the RTDF StapriCcommittee, and
contributes its research efforts to jbiatly-led
projects. EPA provides fundig for RTDF
research activities and Action Team ng=etin
Other federalgencies, indusyr, and academic
participants alsgrovide fundirg, laboratoy, and
field goport for Action Team projects.

Parteints in each Action Teapnovide fundirg

and/or in-kipdrsfor the Team's research

efforts. The RTDF suports gproximatey $17
million of research efforts curregtl

Six RTDF Action Teams had been formed:

® Bioremediation Consortium

® |INERT Soils-Metals Action Team

® [Lasgna™ Consortium

® Permeable Barriers Action Team

® Sediments Remediation Action Team
e Surfactants/Soil FlushgnAction Team
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(4aLly) wnio4 juswdojanaq saibojouyda ] uoneipaway



Three of the Action Teams are involved in field able Barriers Team also frageat at Dover

demonstration work. The Bioremediation Con- AFB. The baa#®' technolgy for treatirg
sortium gonsorsprojects on intrinsic bioremedi- chlorinated solvents in fmsmeabiliy soil and
ation, accelerated anaerobic bigdmlation, and groundwater is bempdemonstrated at the Ports-
co-metabolic bioventimat Dover Air Force Base, mouth Gaseous Diffusion Site, @iD®ent of

a Department of Defense site. The Perme- Bydacility in Paducah, Kentugk
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Small Business Innovative Research Pgram (SBIR)

Sponsors
Department of Defense

Contact/Address
Donald Carey Samuel Barish
U.S. EPA (8722)

401 M St., SW
Washington, DC 20460

202-260-7899 301-903-3054

U.S. Environmental Protection Agency, U.S. Department of Energy, U.S.

U.S. Department of Energy
10091 Germantown Road
Germantown, MD 20874

Jon Baron

U.S. Department of Defense
Small Business Affairs
Washington, DC 20301
703-697-1689

The Small Business Innovative Research (SBIR)
Program is a multi-media assistanpeogram
despned to assist amgfomote U.S.-owned gh
technolgy conpanies with 500 or fewer em-
ployees. SBIR activities are oversegtite Small
Business Administration. Fundjns provided to
conpanies throgh grants and contracts awarded
by SBIR program offices in 11 Federagiancies.
Each geng offers at least one SBIBrogram
solicitation annuajl that pecifies the ypes of
research to be funded.

SBIR is a three-sfegrant and contragirogram.
Phase Igrants and contracts are awarded in
amounts of $60,000 to $100,000 each for tech-
nology feasibility studies that can laspuo six
months. On} Phase | regients are etjible for
Phase Il awards. Phasegthnts and contracts

can last from one toydars of principal
research and develoent, and rage from
$150,000 to $750,000. Phase Il furgliassis-
tance psovided either throgh commercial
aplication with additional fundig from the
private sector, or thrah non-SBIR fundig
provided ly theparticipating agengy for research
and devgbment in areas gfarticular interest to
the gengy.

Notices of all SBIppartunities areublished
by the SBA on its SBA Bulletin Board. The
bulletin board can be accessed, gisimodem,
y dialing 1-800-697-4636. SBA Bulletin Board
technippbHdLis available ¥ calling 202-205-
6400. The SBA Bulletin Board also is available
via Telnet at sbaonline.sbav.
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Strategic Environmental Research and Develoment Program (SERDP)

Coordinating Sponsor.

U.S. Department of Defense

Contact/Address Dr. Olufemi A. Ayorinde
SERDP Program Office
901 N. Stuart St., Suite 303
Arlington, VA 22203
Phone: 703-696-2118

The Stratgic Environmental Research and
Develgppment Prgram (SERDP) is a multi-
agengy program funded throgh the Dgartment
of Defense. SERDP rpsnds primarily to
environmental reuirements of DoD, alapwith
those it shares with the partment of Enagy, the
Environmental Protection deng/, and mam
other federagjovernment gencies.

SERDP seeks to idengifdevel@, demonstrate,
and transition technolfy for six thrust areas.
Four of the thrust areas corpesd to the four
pillars of DoD's Environmental QuafitPragram
(seep. 3): environmental cleapuechnolay is
one of the thrust areas.

Specific ojectives of the cleamutechnolay
thrust area focus on conduginesearch and
develpment to achieve more effective and
efficient environmental characterization, assess-
ment, monitorig, and cleanp of soil, sediment,
groundwater, surface water, and structures
contaminated Y past defensepractices with
hazardous materials (included uplexed
ordnance), radioactive wastes (low-level or
mixed), and toxic substances. The clganu
technolay area also seeks to:

® devel@ cost-effective methods to determine
fate, tranport, and effects of contaminants
related to defense activities;

® devel@ risk-based modelm methods for
establislgicleanyp priorities; and

e facilitate transfer of technady to field use,
particularly through the National Environ-
mental Technoffy Test Sites (NETTS)
Program (see. 15).

For FY97, SERDP cleapuefforts will focus
primarily on conpleting and transferrig existirg
projects to regond to hgh priority DoD envi-
ronmental gairements identified in the Envi-
ronmental Qualit Stratgic Plan and Reliance
Guidelines. SERDP is consideginew starts in
the follogiareas:

® Sensor technolyy for identification of
unpboded ordnance on land (surface and
subsurface) and underwater.
® |dentification and remediation of dense non-
@eous phase lguids (DNAPLs) in the
subsurfagahasmirg non- or minimaly
intrusive identification techngles andin-
situ treatment technolges for chlorinated
solvents.
® In-situ remediation technotges for sedi-
ments/soils/gksl contaminated with or-
ganics and/or hegvmetals.
® Risk assessment methodgiles andorotocols
pmasizig the evaluation of risk to
environmenyatems.
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U.S. Dgpartment of Defense R&D Assistance Prgrams

Air Force Center for Environmental Excellence/lnnovative Technolgy Program

Air Force Center for Environmental Excellence (AFCEE)

Sponsor. U.S. Department of Defense
Address
Technology Transfer Division
8001 Arnold Drive
Brooks AFB, TX 78235-5357
Contact: Steve Kelly
Phone 210-536-5274

The Air Force Center for Environmental Excel-
lence (AFCEE) has an Innovative Techrgylo
Program that identifies and field tests innovative
site characterization, remediation, gallution
prevention technolgies, with an ermphasis on
technolmgies that save time and mgnend
facilitate conpliance with air, soil, and water
regulations.

Special areas of interest within the Innovative
Technolgy Pragram include:

e remediation technolpes to treat fuel, chlo-
rinated solventpesticide, PCB, and hegav
metal contamination;

® vapor phase cpture and treatment;

® cost effective site characterization;

® stripping and removal oprotective coatigs;
® parts cleanig and dgreasimg; and

® industrialprocess sluge treatment.

Successfuprojects have been based on sound

scientifocinciples and offer widgsead gpli-
cabiliy to Air Force sites and giificant cost
savirgs.

The Innovative TechngpPragram is included

in an annual solicitation under a Broadehoy
Announcement for Techggl®emonstration.

Copies of the current solicitation and gaide

BAA Guide to Industjyare available thraghn the
above contact.
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Environmental Security Technolayy Certification Program (ESTCP)

Sponsor. U.S. Department of Defense
Address ESTCP Program Office
2001 N. Beauregard Street, Suite 800
Alexandria, VA 22311
Contact: Dr. Jeffrey Marqusee
Phone 703-695-3188
Website

http://www.acg.osd.mil/ens/ESTCP.html

ESTCP was initiated in 1995 toromote the
demonstration and validation of the mpsim-
ising innovative technolgies that taget the
Department of Defense's (DoD's) mostgeint
environmental needs and apeojected topay
back the investment thrgh cost savigs and
improved efficieng.

ESTCP focuses on the four DoD environmental
pillars (seep. 3), includirg cleany. In this area,
efforts center on site invegtition, characteriza-
tion and remediation techngies. ESTCP's
strata@yy is to select laboratg+proven

technotpes with DoD market pplication and
aggressivey move them to the field forgorous
trials documentintheir cost,performance, and
market potential. Successful demonstration
facilitates the acq#ance of innovative technolo-
gies by users and the galatory communiy.

Suypported technolgies areprojected tgpay back
the investment withinyéaes throgh cost
savgs and inproved efficiencies. ESTCP
publishes an annual solicitation fg@roposals
from DoD deveders. Non-DoD devejgers mg
participate if teamed with a DoD entit
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Naval Environmental Leadershp Program (NELP)

Sponsor. U.S. Department of Defense

Address Naval Facilities Engineering Command
200 Stovall (Code 41JG)
Alexandria, VA 22332-2300

Contact: Ted Zagrobelny

Phone 703-325-8176

The oljective of the Naval Environmental
Leaderstp Pragram (NELP) is to epedite
cleany and cormpliance at two Naval installations
(Naval Air Station North Island, San e,
California, and Naval Station Mgport, Jack-
sonville, Florida) usig innovative technolgies
and focused magament. The two NELP bases
serve asprototypes for identification, devel-
opment, testig, implementation, evaluation, and
refinement of new initiatives and mgort of
successfulpplications for inplementation apart
of the Nay's Environmental Margement
Program.

Interested public or private sectorparties in
possession of innovative techngies that mg be
implemented at full-scale to address environ-
mentalproblems at the two NELP bases and that
addresgroblems of concern in the Ngwide
environmental marggment program mg be
eligible to participate in NELP. Innovative
technolmies are selected and included in the
Program throgh a variey of mechanisms.

The NELRtihative issuespublic solicitations for
proposals for innovative technaies via theCo-
mmerce Business Daily

NELP emphasizes full-scale technagy imple-
mentation to solve an environmergedblem at
one of the NELP bases.
program; however, the NELP Initiative maerve
as a host for techyylbemonstrations if the
devel@er requires a demonstration site, one of
the NELP bases meets th@uieements for a
successful demonstration, and fugdiprovided
by the develper or other source. Successful
demonstrations will lead to full-scale
inplementation at the NELP base and within the
execution of the Nais Installation Restoration

gPaon.

The NELP Initiative is collaboratinwith EPA in
their efforts to facilitate Public-Private Part-
nerghd throwgh a coperative greement with
Clean Sites, Inc. Private firmswisa to

participate under thatgieement.
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U.S. Dgpartment of Energy R&D Assistance Prgrams

Industry and University Programs Area

U.S. Department of Energy

U.S. Department of Energy

Office of Environmental Management (EM)
Office of Science and Technology (OST)
19901 Germantown Road

Germantown, MD 20874-1290

Sponsor.

Address

Contact: Jeffrey Walker
Phone 301-903-7966

Fax: 301-903-7457

The mission of the Industrand Universi
Pragrams Area is to identifandprovide develp-
ment syport for technolgies that shovpromise
in addressig DOE's Environmental Magament
needs, but @uire proof-of-principle experimen-
tation and alreadproven technolgies in other
fields that rguire criticalpath experimentation to
demonstrate feasibilitfor adatation to pecific
EM needs.

The undenfing oljective is to ensure thptivate

industry, other Federalgencies, and universities

are mgor participants in develping and deloy-
ing new and emeing technolgies.

Tools used to achieve this jebtive include
Program Research and Devploent Announce-
ments (PRDAS, spe33), Research fiportunity
Announcements (ROAs, se85), Coerative
Research and Devptoent Agreements
(CRADAS), othergrants, and intergencg/
greements (IAGS).

Aprincipal goal of OST's Indusgrand Universit
Pragrams Area is t@romoteprivate sector abilit

to provide needed environmental cleanu
techngies to meet DOE needs as well as to

enhance the economic viahjliand conpetitive-
ness of the U.S. environmental indystr
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Program Research & Develpment Announcements (PRDAS)

Sponsor.

Address

Contact:

Phone 800-845-2096

Fax: 301-903-7238

U.S. Department of Energy

U.S. Department of Energy

Office of Environmental Management (EM)
Office of Science and Technology (OST)
19901 Germantown Road

Germantown, MD 20874-1290

EM Central Point of Contact

The U.S. Deartment of Enegy Office of
Environmental Mangement (EM) is chaed
with overseeig DOE's environmental clearpu
effort. Topromote this task, EM leads a national
research, deveponent, demonstration, tesgn
and evaluatioprogram toprovide environmental
restoration and waste mageament technolgies
to DOE sites and to maga DOE generated
waste. Aspart of the effort, DOE quports the
develpment ofpromising environmental clean-
up technolmies.

Pragram R&D Announcements (PRDAS) are one
of DOE's mor assistance vehicles for
develging technolgies. PRDAs solicit a broad
mix of proposals where R&D, includondemon-
stration, testig, and evaluation, is gaired within
broady defined areas of interest. DOE yrisasue

a PRDA in reponse to an individugbrogram
need such as the clegnuwf a particular
contaminant at goecific site. Multple awardsfor
proposals, which mahave varied pproach

es or congas, aregeneraly made. Numerous
PRDAs mg be issued eacjear.

For information on the fulierasf DOE/EM
assistanceprograms, contact the EM Central

Point of Contact (CPOC). The CPOC is a referral

service that gedites and monitongrivate sector
interaction with EM. The CPOC can idgntif
links between techngles andprogram needs
and conngotentialpartners with an extensive
network of Heaglarters and fieldprogram
contacts.

Devpdos cargain more information on DOE's

business and resegpbrtunities ly obtainirg
theU.S. Department of Energy Environmental
Cleanup Technology Development Program
Business and Research Opportunities Guide
(DOE/EM-0115P). Th&uidecan bepurchased
from the National Technical Information Service
(NTIS) ¥ calling 703-487-4650.
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Research portunit y Announcements (ROAS)

Sponsor.

Address

Contact:

Phone 800-845-2096

Fax: 301-903-7238

Thomas Martin
304-291-4087

Contact:
Phone

U.S. Department of Energy

U.S. Department of Energy

Office of Environmental Management (EM)
Office of Science and Technology (OST)
19901 Germantown Road

Germantown, MD 20874-1290

EM Central Point of Contact

For information on ROA awards through the Morgantown Energy Technology Center:

The U.S. Deartment of Enagy Office of
Environmental Mangement (EM) is chaed
with overseeig DOE's environmental clearpu
effort. Topromote this task, EM leads a national
research, devepment, demonstration, tesgn
and evaluatioprogram toprovide environmental
restoration and waste maymment technolgies
to DOE sites and to maga DOE generated
waste. Aspart of the effort, DOE saports the
develpment ofpromising environmental clean-
up technolajies.

Research @portunity Announcements (ROAS)
are one of DOE's npjar assistance vehicles for
develming technolgies. ROAs solicit indusyr
and academiqroposals throghout the year
(“rolling admissions”) fopotential contracts in
applied research. ROAs pport research efforts
for the develpment of technolgies withpoten-
tial gpplication in the EMprogram. A proposed
technolay should inprove DOE's cpabilities in
areas such a@ situ remediation; detection,
characterization, and monitogn efficient
separations technofyy for radioactive waste; and
robotics.

ROAs areguublished in theCommerce Business
Daily. Theprogram includes some set-asides for
small businesses. DOE anfiates makig 25-30

adgthrogh an active ROA at its Mgantown
facility.

For information on the full rge of DOE/EM
assistangarograms, contact the EM Central
Point of Contact (CPOC). The CPOC is a referral
service thapesrlites and monitongzrivate sector
interaction with EM. The CPOC can identif
links between technofes andprogram needs
and connpotentialpartners with an extensive
network of Heaarters and fieldprogram
contacts.

Deveapers cargain more information on DOE's
business and reseapgortunities ly obtainirg
theU.S. Department of Energy Environmental
Cleanup Technology Development Program
Business and Research Opportunities Guide
(DOE/EM-0115P). Thaidecan bepurchased
from the National Technical Information Service
(NTISY loalling 703-487-4650.
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Small Business Technolgy Transfer Pilot Program

Sponsor. U.S. Department of Energy

Address U.S. Department of Energy
Office of Environmental Management (EM)
Office of Science and Technology (OST)
19901 Germantown Road
Germantown, MD 20874-1290

Contact: Joseph Paladino

Phone 301-903-7449

Fax: 301-903-7238
DOE's Small Business TechngioTransfer Pilot who caprovide information ongecific business
Program identifies fundig to sypport innovative @portunities. A small business coordinator is
technol@y develgpment ly small businesses. The available at DOE ldeaders tgrovide one-on-
Program also ponsors workshgs as a forum for one counsainfor small, disadvanged, or
face-to-face meetgs between small business mingritbousinesses angrovide access to
operators and DOE staff procurement offices at DOE sites.
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U.S. Environmental Protection Agency R&D Assistance Prgrams

Environmental Technolagy Initiative (ETI)

Sponsor. U.S. Environmental Protection Agency
Address U.S. Environmental Protection Agency
OPPE (2127)
401 M St., SW
Washington, DC 20460
Contact: Brendan Doyle
Phone 202-260-2693

EPA's Environmental Technayg Initiative
promotes the devepmnent, commercialization,
and use of environmental techngyao improve
environmentagjuality while fosterimg the creation
of new jobs and businesses. EPA's Innovative
Technolgy Council coordinates ETI activities.
Under ETI, EPA seeks to coalesgevate and
public interests thragh partnershps in which all
parties involvedprovide technical and financial
support in pursuit of mutuaboals that will further
the obectives listed above.

Prgects anghartnershis under ETI corrg®mnd to
the four olpectives and five peratirg principles
found in EPA's Technolfy Innovation Stratgy.
The four olpectives are:

® Adapt EPA's policy, regulatory, and com-
pliance framework t@romote innovation;

® Strergthen the cpacity of technolgy devel-
opers and users to succeed in environmental
technolay innovation;

e Strata@jically invest EPA funds in the devel-
opment and commercialization pfomising
new technolgies; and

® Accelerate the diffusion of innovative tech-
nologies at home and abroad.

The following are the five peratirg principles:

® Maximum consultation with stakeholders—
continutn dialogue intended to iprove
EPA's giyapgograms, and their iple-
mentation
e Coordination with Federal, state, tribal, and
local gencies—governmentpartners will
offer their pestive talents, gertise, and
pergectives
® Partnersip and collaboration with tharivate
sector and academia—conveamirpublic-
private partnershps to taget research and
develpment, testig and demonstration, and
the need fogovernmenpolicy charge
® Cleaner technolyy, notjust control technol-
ogy—the best environmental solutions
involve chayes in production processes,
feedstocks, apeduct degin
® Measurimy progress alog the wa—devel-
pmemnt and use of indicators and tools to
benchmark EPABogress

EPA issued a Pgsam Solicitation for FY 1995
forparticipating in ETI, and received consider-
able interest. CugrerlPA is reviewig

program qotions for futureparticipation in ETI.
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Environmental Technology Verification Program (ETV)

Sponsor. U.S. Environmental Protection Agency
Address U.S. Environmental Protection Agency
TCS/NRMRL/ORD (8301)
401 M St., SW
Washington, DC 20460
Contact: Penelope Hansen
Phone 202-260-2600

Throughout its histoy, EPA has evaluated
technolmies to determine their effectiveness in
preventirg, controlling, and cleanig up pollution.
EPA has eganded these effortylinstituting the
Environmental Technolyy Verification (ETV)
Program to verif the performance of a lger
universe of innovative technical solutions to
problems that threaten human health or the
environment. ETV substantigllaccelerates the
entrance of new environmental techrgiés into
the markeplace ly sypplying technolgy buyers
and develpers, consultig ergineers, States, and
EPA Raions with hgh quality data on the
performance of new technajies.

ETV expandspast verification efforts, such as the
SITE program (seep. 45) for remediation
technolgies and the Patlgen Ejuivaleng
Committee for slude g/stems, into fivepilot
areas. In thesgilot areas, EPA utilizes the
expertise ofpartner “verification oganizations”
to desgn efficient processes for conductn
performance tests of innovative techrgpés.
EPA selects itpartners from both thpublic and
private sectors includm Federal laboratories,
States, universities, ammlivate sector facilities.
Verification oganizations will oversee andp@t
verification activities based on teggiandquality
assurancerotocols develped with irput from
mgor stakeholders/customegroups associated
with the technolgy area. ETV is fundedyb
EPA's Environmental Techna@py Initiative (see
p. 39), which funded all fivgilots in fiscalyear
1995.

Verification under ETV means confirmation of
the environm@etébrmance characteristics of
a commercial-read technolgy throuwh the
evaluation of glctive andquality assured data.
ETV's tageted customers are:

® Technol@y users angurchasers
® Technolay enablers
- permitters, rgulators
- consultig ergineers
® Technolgy develgers and vendors

The five ET\pilots have bgun on different
schedules, but all arepexted to be perational
by the fall of 1996. Eachilot will announce its

intention tagibeacceting technolajies for
verification in tt@ommerce Business Dadyd
in the tradepress. The fivepilot areas (with the
name of thepartner inparentheses) include:

Small Packg Drinking Water §stems
(NSF International)

EPA contact: Jeff Adams, 513-569-7835
NSF contact: Bruce Baftlel-800-673-6275

Pollution Prevention and Waste Treatment
Systems (State of California)
EPA contact: Grg Carrol, 513-569-7948
Cal/EPA contact: TgnLuan, 916-322-3670

Consortium for Site Characterization Techgylo
(U.S. DOE Sandia National Laborgor

EPA contact: Eric Kgin, 702-798-2432

[see also NETT&ogramp. 16]
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Indoor Air Products (Research Trgle Institute
and the Universjt of lllinois)

EPA contact: Les@arks, 919-541-2458

RTI contact: David Ensor, 919-541-6735

U. of |. contact: Les Christianson, 217-333-8220

The fifth pilot is an Indg@endent Entif Pilot.
EPA is also testimp the viabiliy of a totaly
unstructured and ingendentprivate sector

dproach. The sqmwe and focus of thigilot will
be left to theprivate oganization that is chosen
thrgh an @en solicitation later thigear. The
EPA contact is Norma Lewis, 513-569-7665.

By theyear 2000, EPA envisionspaogram that

will be conprised of numeroupublic andprivate

testirg entities coverig all mgor classes of
environmental techngjo
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National Center for Environmental Research andQuality Assurance (NCERQA)

Sponsor. U.S. Environmental Protection Agency
Address U.S. Environmental Protection Agency
EERD/NCERQA (8722)
401 M St., SW
Washington, DC 20460
Contact: Steve Lingle
Phone 202-260-4073
Fax: 202-260-4524
E-mail: lingle.stephen@epamail.epa.gov

The EPA National Center for Environmental

Research (NCERQA) hasimary regonsibility
to issue and maga researcigrant and fellowsiu
programs degjned to epand EPA's science and
technolgy base and thepool of qualified
environmental professionals. NCERQA also
serves as EPA's focpbint onquality assurance
andpeer review. NCERQA is copnised of four
divisions:

e Environmental Egineerirg Research
® Environmental Sciences Research
® Quality Assurance

® Peer Review

One of NCERQA'primaly researchprograms is
the Science to Achieve Results (STAR)dpam.
EPA's Office of Research and Devaloent
(ORD) develped STAR as a mar conponent of
its new risk-based Stragie Plan. STAR is a four-
part program:

® Focused Rguests for Aplications (RFAS)
that taget research fics that address the
specific science needs of EPA,

e the Exploratory Research Grants Ry@am,
providing sypport for investgator-initiated
grants in broad facal areas;

® the Graduate Fellowgbs Pragram, sypport-
ing the develpment of the nation's scientific

base to deal with environmental concerns;

and

e the Environmental Research Centers Pro-

gram, includig conpetitively selected
universities that focus on Igrterm, multi-
displinary issues.

The Environmental gtneerirg Research Divi-
sion (EERD) is msible forplanning, admin-
istering, and manging the following programs:

® grants for researgbrojects and centers in the
emineerirg discplines relevant topublic
health and ecgstemprotection;

® EPA's participation in the Small Business
Innovation Research Byam (see. 21) and
the Stratgic Environmental Research and
Develpment Prgram (see. 23); and

® coordination of ORD efforts in gpport of the

EPA-wide Common Sense Initiative.
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Superfund Innovative Technology Evaluation Program (SITE)

U.S. Environmental Protection Agency

U.S. Environmental Protection Agency
National Risk Management Research Laboratory

Sponsor.
Address
26 W. Matrtin Luther King Drive
Cincinnati, OH 45268
Contact: Annette Gatchette
Phone 513-569-7696
Fax: 513-569-7620

The Syerfund Innovative Technally Evaluation
Program was establishedylEPA's Offices of
Research and Devgdment (ORD) and Solid
Waste and Emgeng/ Regponse (OSWER) to
promote the devefament and use of innovative
technolmjies to remediate perfund sites. The
SITE Pragyram places a pgecial enphasis on
demonstratig technol@ies, includirg sypport for
bench-scale thrah pilot-scale and field-scale
demonstrations, and includegoets of cost and
performance data. The SITE Bram consists of
three mgor conponents to achieve thegeals: a
Demonstration  Pgram; an  Emaging
Technolgy Pragram; and a Monitorig and
Measurement Technales Prgram.

The Demonstration Pgoam generatesperfor-
mance, egineerirg, and cost data thrgh
innovative technolgy demonstrations. EPA
publishes an annual solicitation f@roposals
from develgers to demonstrate their technolo-
gies. Typical demonstrations takeplace at
Suwperfund sites. Under the Ryam, the cost of
the demonstration ikt between the vendor and
EPA. The vendopays for the geration of the
demonstration, while EPpays for all

planning, sanpling, and analsis. EPA also
rports the results of the demonstration.

The Enggng Technolgy Pragram sypports

bench-scale aildt-scale develpment and

testjof innovative treatment techngies. EPA
publishes an annual solicitation f@roposals
from develpers.

The Monitorgrand Measurement Techngles

Pgram syoports the develoment and demon-
stration of innovative field techngies that
monitor, or measure hazardous substances.

Over thgears, the SITE Pgram has completed
demonstrations and issuegoets for over 100
technolgies. The advent of environmental
technolgy develgpment and commercialization
as natiompaiorities in the last fewears, alog
with the initiation of other EPA environmental
techgglprograms, has led EPA to review and
reconsider the future role of the SITEgRIM in
the overall federal environmental teclyyolo
strgyeFor this reasormparticipation in the SITE
Prgram by new partners has been tg@ararily
supended.
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Summary of Federal Site Remediation Technology Programs and Initiatives

INTERAGENCY SITE REMEDIATION TECHNOLOGY ASSISTANCE PROGRAMS

Program Title/Participating
Agencies

Description

Assistance Available

Program Emphasis/Restrictions

Contact

National Environmental
Technology Test Site
Program/U.S. DoD, EPA

An interagency effort to establish a coor-
dinated environmental technology testing
and evaluation program. The Program
currently supports testing and evaluation
programs at six Centers: the Air Force's
Groundwater Remediation Field Laborato
ry (GRFL) and Chlorinated Hydrocarbon
Remedial Demonstration Site (CHRDS);
the Army's Environmental Technology
Evaluation Center; the Navy's Environme
tal Technology Demonstration Site for Ad
vanced Fuel Hydrocarbon Remediation
Technologies; and the EPA's National
Center for Integrated Bioremediation
Research and Development (NCIBRD) a
Consortium for Site Characterization Tec
hnology (CSCT).

Each Center provides
locations for demon-
strations, testing, and
evaluation of technol-
ogies of interest to the
- agencies.

-
1

The name of each Center indicates
the type of contaminant and media
that candidate technologies should
address. The GRFL focuses on tec
nologies that treat DNAPLS. The
Army Center provides testing facili-
ties for physical, chemical, and
biological remedial technologies.
The NCIBRD supports the design
and engineering of integrated bior-
emediation systems. The CSCT
focuses on monitoring, measure-
ment, and site characterization tech
nologies.

GRFL:
Mark Noll
302-678-8284
N-CHRDS:
Bud Hoda
916-643-1742
Army:
Albert Walker
410-612-6858
Navy:
Ernest Lory
805-982-1299
- NCIBRD:
Mike Barcelona
313-763-6512
CSCT:
Eric Koglin
702-798-2432

Rapid Commercialization
Initiative

a|gqeIpunoy salbojouydal uoneIpaway |elapa
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The Rapid Commercialization Initiative
(RCI), an interagency effort coordinated b
the U.S. Department of Commerce, foste
cooperative interaction of the private
sector, states, and Federal agencies to he
bring environmental technologies to mark|
more rapidly and efficiently. RCI acts as 3
gateway to other federal agency program
that provide opportunities for envi-
ronmental technology demonstration,
verification, and transfer.

In-kind assistance for
y selected companies
swith commercial-
ready environmental
lpechnologies in four
ptcategories: avoidance
control; monitoring
5 and assessment; and
remediation and resto;
ration.

Selection of participants centers on
two criteria: 1) The technology
addresses environmental and mark
needs, with a focus on solutions to
private sector needs and added
consideration for application to
public sector environmental prob-
lems; 2) there is a clear path to coni
mercialization and the technology i
only a few steps from commercial-
ization, such that testing and verifi-
cation will complete the process.
Marketing, financing, or production
assistance are not available. Exem|
tions from federal statutes and
regulations are not available.

U.S. DOC
Stanley
ctChanesman
202-482-0825

D
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Summary of Federal Site Remediation Technology Programs and Initiatives

INTERAGENCY SITE REMEDIATION TECHNOLOGY ASSISTANCE PROGRAMS

Program Title/Participating Description Assistance Available Program Emphasis/Restrictions Contact
Agencies
Remediation Technologies RTDF identifies ways for federal agencieg EPA provides funding| The RTDF is open to all interested | U.S. EPA

Development Forum/U.S.
EPA, DoD, DOE, other
agencies

to work together through partnerships wit
industry and academia to solve complex
hazardous waste remediation problems

through development of hazardous waste
characterization and treatment technolo-
gies. RTDF partners form self-managed

Action Teams to undertake research, de-
velopment, demonstration, and evaluatior
efforts to achieve common cleanup goals

h for RTDF research
activities and Action
Team meetings. Par-
ticipants in each
Action Team provide
funding and/or in-kind
support for the Team
research efforts.

parties and includes partners from
industry, government agencies, ang
academia.

Robert Olexsey
513-569-7861

Walter Kovalick
703-603-9910

Small Business Innovative
Research Program

A multi-media assistance program design
to assist and promote small U.S.-owned
high technology companies.

e@-step program for
grants and contracts.
Phase | supports
feasibility studies.
Phase Il supports
general R&D. Phase
[l funds are provided
through commercial
sales or other funds
from a Federal agen-

cy.

SBIR grants and contracts are solic
ited through 11 Federal agencies.
Annual solicitations target U.S.-
owned high technology companies
with 500 or fewer employees.

U.S. EPA
Donald Carey
202-260-7899

U.S. DOE
Samuel Barish
301-903-3054

U.S. DoD
Jon Baron
703-697-1689

Strategic Environmental

Research and Development
Program/U.S. DoD, EPA, othe
federal agencies

SERDP is a multi-agency program fundeg
through the Department of Defense that

r identifies, develops, demonstrates, and
transitions technology for six thrust areas
including cleanup. The cleanup thrust are
focuses on programs for conducting tech-
nology research and development.

SERDP sponsors and
funds a variety of
other technology
development pro-
agrams and activities

such as the National
Environmental Tech-
nology Test Sites

Program.

SERDP responds primarily to envi-
ronmental requirements of DoD,
along with those it shares with the
Department of Energy, the Environ-
mental Protection Agency, and othq
federal government agencies.

SERDP Program
Office

Dr. Olufemi
Ayorinde

r703-696-2118
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Summary of Federal Site Remediation Technology Programs and Initiatives

U.S. DEPARTMENT OF DEFENSE SITE REMEDIATION TECHNOLOGY ASSISTANCE PROGRAMS

Program Title

Description

Assistance Available

Program Emphasis/Restrictions

Contact

Air Force Center for

Environmental Excellence

Identifies and field tests innovative site
characterization, remediation, and pollutig
prevention technologies. Successful
projects have been technologies based o
sound scientific principles which have
widespread applicability to Air Force sites
and offer significant cost savings.

The Innovative Tech-
nnology Program is

part of an annual
n solicitation under a
Broad Agency An-
nouncement for Tech-
nology Demonstra-
tion.

Special areas of interest include
treatment of fuels, chlorinated sol-
vents, pesticides, PCBs, and heavy
metals; vapor phase capture and
treatment; site characterization; par|
cleaning and degreasing; removal d
protective coatings; and industrial
process sludge treatment.

Steve Kelly
210-536-5274

IS

=

Environmental Security
Technology Certification
Program

ESTCP promotes the demonstration and
validation of promising innovative tech-
nologies that target the Department of
Defense's (DoD's) most urgent environ-
mental needs and are projected to pay b3
the investment through cost savings and
improved efficiency. ESTCP's strategy is
select proven technologies with broad Do
market application and move them to the
field for rigorous trials documenting their
cost, performance, and market potential.

ESTCP publishes an
annual solicitation for
proposals from DoD
developers. Non-DoD
cklevelopers may par-
ticipate if teamed with
oa DoD entity.
D

ESTCP projects focus on the four
DoD environmental pillars: (1)

compliance; (2) cleanup; (3) conser
vation; and (4) pollution prevention.

Supported technologies are project
to pay back the investment within
five years through cost savings and
improved efficiencies.

Jeff Marqusee
703-695-3188

Naval Environmental
Leadership Program

Seeks to expedite the cleanup of two Nay
installations using innovative technologies
with the two projects serving as prototype
for identifying, developing, testing/

implementing, and evaluating new metho
and technologies for implementation unde
the Navy's Environmental Management

aMay serve as a host
, for technology dem-
s onstrations or full-
scale implementation
iof commercialized
rtechnologies.

Program.

Emphasizes full-scale technology
implementation to solve an envi-
ronmental problem at one of the
NELP bases. While not an R&D
program, NELP may serve as a hog
for technology demonstrations, with
funding provided by the developer

Ted Zagrobelny
NAVFAC
703-325-8176

or other source.
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Summary of Federal Site Remediation Technology Programs and Initiatives

U.S. DEPARTMENT OF ENERGY SITE REMEDIATION TECHNOLOGY ASSISTANCE PROGRAMS

Program Title

Description

Assistance Available

Program Emphasis/Restrictions

Contact

Industry and University
Program Areas

Identifies and supports development of
technologies that show promise in ad-
dressing specific DOE remediation needs
and to ensure that private industry, other
agencies, and universities all participate i
the development and use of new and
emerging technologies.

PRDAs, ROAs, CRA-

. agency agreements
(IAGS).
S

DAs, grants, and inter;

The goal of the Area is to promote
private sector capability to provide
needed environmental cleanup tech
nologies to meet DOE needs and

enhance the economic viability and
competitiveness of the U.S. environ
mental industry.

Jeffrey Walker
U.S. DOE
-301-903-7966

Program Research and

Development Announcements

One of DOE's major assistance vehicles f
developing technologies as part of DOE's
national research, development,
demonstration, testing, and evaluation
program that provides environmental
restoration and waste management tech-
nologies to DOE sites and to manage DO
generated waste.

0PRDAs solicit a broad
mix of proposals
where R&D is
required within broad-
ly defined areas of
interest.

Multiple awards for proposals,
which may have varied approaches
or concepts, are generally made. A
PRDA may be issued in response t
an individual program need such ag
the cleanup of a particular contami-
nant at a specific site.

D

EM Central Point
of Contact
800-845-2096

Research Opportunity
Announcements

One of DOE's assistance vehicles for
developing technologies as part of DOE's
national research, development, demon-
stration, testing, and evaluation program
that provides environmental restoration a
waste management technologies to DOE
sites and to manage DOE generated was|

ROAs solicit propos-
als for contracts in
applied research for
technology develop-
hdment with application
to DOE environmental
terestoration efforts.

A proposed technology should
correspond to a DOE need and
improve DOE's capabilities in areas
such asn situremediation; detec-

tion, characterization, and monitor-

ing; separation of radioactive waste}

and robotics.

EM Central Point
of Contact
800-845-2096

Small Business Technology

Transfer Pilot Program

Identifies opportunities to support innova-
tive technology development by small
businesses.

The Program includes
workshops and coun-
seling for small busi-
nesses to provide
information on specif-
ic business opportuni-

ties.

Support and counseling are availab
to small, disadvantaged, or minority
businesses and provide access to
procurement offices at DOE sites.

eJoseph Paladino
U.S. DOE
301-903-7449
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Summary of Federal Site Remediation Technology Programs and Initiatives

U.S. ENVIRONMENTAL PROTECTION AGENCY SITE REMEDIATION TECHNOLOGY ASSISTANCE PROGRAMS

Program Title

Description

Assistance Available

Program Emphasis/Restrictions

Contact

Environmental Technology
Initiative

Promotes the development, commercial-
ization, and use of environmental tech-
nology to improve environmental quality
while fostering new job and business
creation.

Technical assistance
and direct funding
through an annual
Program Solicitation
Package.

Focus areas, specific selection critg
ria, and project evaluation criteria fa
the project-year are described in thg
annual Solicitation Package.

- Brendan Doyle
ru.S. EPA
p 202-260-2693

Environmental Technology
Verification

Seeks to accelerate the entrance of new
environmental technologies into the do-
mestic and international marketplace by
providing purchasers and permitters with
credible cost and performance data provi
ed by disinterested third parties. The pro-
gram supports and oversees testing and
verification centers covering major classe
of environmental technology.

Stakeholder groups,
comprised of technol-
ogy buyers, sellers,
and enablers are the

l-principal customers of
the program. EPA, the|
testing centers, and

5 vendors will fund the
program.

The goal of the ETV program is to
create testing and verification pro-
cesses that will provide technology
buyers and enablers (permitters, et
with credible cost and performance
data from testing and verification
centers. The program is open to all
environmental technologies.

Penelope Hansen
U.S. EPA
202-260-5735

)

Superfund Innovative
Technology Evaluation
Program

Promotes the development and use of

innovative technologies to remediate Sup
erfund sites through demonstrating tech-
nologies, including support for bench-scal
through pilot-scale and field-scale demon
strations, and includes reports of cost ang
performance data. The Program has 3

major components: a Demonstration Pro-
gram; an Emerging Technology Program;

and a Monitoring and Measurement Tech}

nologies Program.

Demonstration Pro-
- gram costs are split
between a vendor and
eEPA.

The Demonstration Program is ope
to all remediation technologies. The
Emerging Technology Program
supports testing and development g
innovative treatment technologies.
The Monitoring and Measurement
Technologies Program supports
innovative detection, monitoring,
and measurement technologies.

h Annette Gatchette
U.S. EPA
513-569-7696

f
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APPENDIX

TECHNOLOGY PROGRAM CONTACTS

U.S. Dgoartment of Defense

U.S. AIR FORCE

GENERAL INFORMATION: Col. Richard Drawbagh
Office of Environment, Safgtand Occpational Health
703-697-0997

RESEARCH PROGRAMS: Dr. Michael Katona
Environics Directorate/ArmstrgnLaboratoy
904-283-6272

U.S. ARMY

GENERAL INFORMATION: Rick Newsome
Office of the Assistant Secreyaior Installations,
Logistics and Environment
703-614-9531

RESEARCH PROGRAMS AND

GRANTS INFORMATION: Dr. Clem Megyer
USACE Research and Devploent Directorate
202-761-1850

DEMONSTRATION PROGRAMS: Dr. Donna Kuroda
USACE Environmental Restoration Division
202-761-4335

U.S. NAVY

DEMONSTRATION PROGRAMS: Ted Zagrobelry
Naval Environmental LeaderghProgram
703-325-8176



TECHNOLOGY PROGRAM CONTACTS

U.S. Dgoartment of Enagy

RESEARCH PROGRAMS: Office of Technolgy Develgpment
301-903-7911

DEMONSTRATION PROGRAMS: Office of Technolgy Develgpment
301-903-7917

SMALL BUSINESS TECHNOLOGY

INTEGRATION: Office of Technolgy Develgpment
301-903-7449

COOPERATIVE RESEARCH AND

DEVELOPMENT AGREEMENTS: Office of Technolgy Develgpment
301-903-7900

U.S. Environmental Protectiong&ngy

GENERAL INFORMATION

Site Cleanp Technolagies: Technolagy Innovation Office
703-603-9910

Cleanup Technolagies for Sites
Contaminated with Radioactive Material: Office of Radiation Prgrams
202-233-9350

RESEARCH PROGRAMS

General Information: National Risk Mangement Research Laborayor
513-569-7418

Grants Information: Office of Extramural Research and Quaktssurance
202-260-7473

COOPERATIVE RESEARCH AND
DEVELOPMENT AGREEMENTS: 513-569-7960



Suggestions

If you know of additionagprograms or information that should be included in thigle, or ifyou are often
in need of thisytpe of information and don't know how to findgtease make a note below on thige.
This is a self-addressed mailejust fold, addoostage, and drp it in the mail.



fold here

fold here

Naomie Smith

Technolay Innovation Office

U.S. Environmental Protectiong&ngy
401 M Street, SW, 5102G
Washirgton, D.C. 20460



